Thyrotropin receptor cleavage at site 1 does not involve a specific amino acid motif but instead depends on the presence of the unique, 50 amino acid insertion.
Thyrotropin (TSH) receptor (TSHR) A and B subunits are formed by intramolecular cleavage of the single chain receptor at two separate sites. The region involved in cleavage at Site 2 has been identified, but previous mutagenesis studies failed to identify Site 1. We now report fortuitous observations on the effect of trypsin on the TSHR that localizes a small region harboring Site 1. Thus, as detected by immunoblotting and by 125I-TSH cross-linking to TSHR expressed on the surface of intact CHO cells, trypsin clipped a small polypeptide fragment bearing a glycan moiety from the C terminus of the A subunit. Based on the TSHR primary structure, this small fragment (1-2 kDa) contains Asn-302. This information, together with estimation of the size of the deglycosylated A subunit relative to a series of C-terminal truncated TSHR ectodomain variants, places cleavage Site 1 in the vicinity of, or closely upstream to, residue 317. Remarkably, mutagenesis of every amino acid residue between residues 298-316 (present study) and 317-362 (previous data) did not prevent cleavage at Site 1. However, cleavage at this site was abrogated by deletion of a 50-amino acid segment (residues 317-366) unique to the TSHR in the glycoprotein hormone receptor family. In summary, these data provide novel insight into TSHR intramolecular cleavage. Cleavage at Site 1 does not depend on a specific amino acid motif and differs from cleavage at Site 2 by involvement of a mechanism requiring the presence of the enigmatic TSHR 50-amino acid "insertion."